Role of KCNQ2 and KCNQ3 genes in juvenile idiopathic epilepsy in Arabian foals.
Juvenile idiopathic epilepsy (JIE) in Arabian foals resembles benign-familial neonatal convulsion (BFNC) syndrome, a rare idiopathic epilepsy of new-born humans. BFNC syndrome exhibits genetic heterogeneity, as has been hypothesised to occur in Arabian foals, and is known to be caused by mutations in the voltage-gated potassium channel subunit KCNQ2 and KCNQ3 genes. The close phenotypic characteristics of both Arabian foals and children suggest these epileptic syndromes are caused by the same genetic disorder. In horses, the KCNQ2 and KCNQ3 genes are located on the terminal region of chromosomes 22 and 9, respectively, essentially homologous to their location on chromosomes 20q13.3 and 8q24 in humans. Gene trees for the KCNQ2 and KCNQ3 genes between horses and other mammals, particularly humans and mice, were constructed and compared to widely accepted mammalian phylogenetic trees. The KCNQ2 gene tree exhibited close clustering between horses and humans, relative to horses and mice, in contrast to the evolutionary trees of other mammals. Distance values between the horse and human groups were lower as opposed to those found between the horse and mouse groups. The similarity between the horse and the human, especially for the KCNQ2 gene, where the majority of mutations causing BFNC have been found, supports the hypothesis of similar heritable and genetic patterns of the disease in both species and suggests that contrary to the classic mouse-model concept, humans may be a more suitable model for the study of JIE in Arabian foals.